Abstract. We continue the study of power-Armendariz rings over IFP rings, introducing k-power Armendariz rings as a generalization of power-Armendariz rings. Han et al. showed that IFP rings are 1-power Armendariz. We prove that IFP rings are 2-power Armendariz. We moreover study a relationship between IFP rings and k-power Armendariz rings under a condition related to nilpotency of coefficients.
IFP rings and 2-power Armendariz rings
Throughout this note every ring is associative with identity unless otherwise stated. Let R be a ring (possibly without identity). R [x] denotes the polynomial ring with an indeterminate x over R. For f (x) ∈ R[x], let C f (x) denote the set of all coefficients of f (x). We use deg f (x) to denote the degree of f (x). Denote the n by n full (resp., upper triangular) matrix ring over R by M at n (R) (resp., U n (R)). Use e ij for the matrix with (i, j)-entry 1 and elsewhere 0. Z (Z n ) denotes the ring of integers (modulo n). Let J(R), N * (R), N * (R), and N (R) denote the Jacobson radical, the prime radical, the upper nilradical (i.e., sum of all nil ideals), and the set of all nilpotent elements in R, respectively. It is well-known that N * (R) ⊆ J(R) and N * (R) ⊆ N * (R) ⊆ N (R). Following Bell [3] , a ring R is called to satisfy the Insertion-of-FactorsProperty (simply, an IFP ring) if ab = 0 implies aRb = 0 for a, b ∈ R. A ring is usually called Abelian if every idempotent is central. It is easily checked that IFP rings are Abelian. It is well-known that N * (R) = N * (R) = N (R) for an IFP ring R.
A ring (possibly without identity) is usually called reduced if it has no nonzero nilpotent elements. For a reduced ring R and Given a ring R and n ≥ 2, we usually write
by [8] . A ring R is reduced if and only if D 3 (R) is Armendariz by [6, Proposition 2.8], but D n (A) cannot be Armendariz for any ring A when n ≥ 4 by [7, Example 3] . Let R be a division ring and consider Following Han et al. [4] , a ring R (possibly without identity) is called
It is obvious that a In this note, a ring R (possibly without identity) will be called k-
It is obvious that a ring R is k-power-Armendariz if and only if there exist m, n ≥ 1 such that a m b n = 0 for any pair (a, Proof. Let R be an IFP ring, and suppose that f (x)g(x) = 0 for
. Then we have 
by the equalities (1) and (6) . Multiplying the equality (4) by b 2 on the right (resp., by a 2 on the left), we have
by the equality (5) .
Multiplying the equality (3) by b by the equalities (5) and (7).
Lastly we will find s, t ≥ 1 such that a 
This equality yields that
So we have
for all r ∈ R. Taking r = a 1 a 1 b 1 in the equality (10), we get a 1 (a 1 a 1 b 1 
by help of the equalities (1) ∼ (9). Thus R is 2-power-Armendariz.
IFP rings and k-power Armendariz rings
In this section we study a relationship between IFP rings and k-power Armendariz rings under a condition.
Proposition 2.1. Let R be an IFP ring and
Proof. Let R be an IFP ring, and assume that f (x)g(x) = 0 for
We will use the IFP property of R freely. Multiplying the equality (12) by b 0 on the right (resp., by a 0 on the left), we have
by the equality (11).
Multiplying the equality (13) by b 2 0 on the right (resp., by a 2 0 on the left), we have
by the equalities (11) and (20).
We proceed by induction and assume that a i b
Multiplying the equality (15) by b k 0 on the right (resp., by a k 0 on the left), we have
(resp., 0 = a Therefore there exist m, n ≥ 1 such that a m b n = 0 for all a ∈ C f (x) , b ∈ C g(x) .
We do not answer whether IFP rings are k-power Armendariz for k ≥ 3. So we end this note by raising the following question.
Question. Are IFP rings k-power Armendariz for k ≥ 3?
